An experiment designed to investigate the strangeness photoproduction process using a tagged photon beam in the energy range of 0.90 -1.08 GeV incident on a liquid deuterium target was successfully performed. The purpose of the experiment was to measure the production of neutral kaons and the lambda particles on a deuteron. The generation of photo produced particles was verified by the measurement of their decayed charged particles in the Neutral Kaon Spectrometer 2. The reconstructed invariant mass distributions were achieved by selecting events where two or more particles tracks were identified. Preliminary results are presented here. § § §1. Introduction
photo-production process, particularly the production of neutral strange particles via single K 0 and Λ measurement with acceptance less biased at the forward region compared with that of the NKS spectrometer. It was further renovated in 2008 with the addition of a new inner detectors and hence forth is referred to as the NKS2+. § § §2. The NKS2+ Spectrometer System
The NKS2+ is composed of a cryogenic target system located in the center of various detector systems that works in tandem with a photon tagging array. It is positioned along the fourth bending magnet (BM4) in the second experimental hall at the ELPH facility. Using a carbon wire as a target, a photon beam is produced via the electromagnetic interaction with the electrons orbiting in the Stretcher
Booster Ring (STB) in the form of the bremsstrahlung radiation. The STB ring is capable of accelerating electrons injected from a 0.15 GeV Linac injector up to 1.2 GeV. The photon beam is guided through a collimator in order to reduce the beam halo, a sweep magnet, and into the NKS2+ and is bombarded on the target located in the spectrometer. Moving from the inner most position outwards, is the target which is surrounded by a Vertex Drift Chamber (VDC) and a Inner Hodoscope comprised of twenty plastic scintillator segments (IH), which acts as the initiation time trigger for time of flight measurements. These pair of detectors are then surrounded and fully enclosed in a Cylindrical Drift Chamber (CDC).
All detectors are themselves located in between the poles of a dipole magnet with 680 mm aperture. Here is a view along the beam plane,where theẑ direction = 0. Inner detector package have been redesigned and installed and is visible in the zoomed image on the bottom right. 
Trigger
Our data acquisition utilized the UNIDAQ on Linux as a core system . The main trigger utilized for physics production experiments was defined as equation 1: In the equation, nTagSum is used to denote a photon being generated and tagged with an over a range of 0.8≤E γ ≤1.1 GeV, the energy of the photon is known by tagging the the recoil electron. The trigger required that a minimum of a two particle event be detected in by the inner hodoscope(nIH) and the outer hodoscope(nOH). For the OH, a mixture of hits between the horizontal and vertical groups would be valid. Lastly, the EV is included into the trigger logic as a veto. A summary of the data analyzed for the results discussed in this report are listed in table 1.
Time of flight
Time of flight measurements (TOF) allow for a particles mass to be determined by knowledge of flight time, the momentum, and the path length L [4] . The time of flight for a particle exiting the inner hodoscopes and passing through the outer is found by the difference of the mean time of the outer with that of the inner. The time-of-flight (TOF) particle identification method in combination with a momentum measurement was used for determination of the particle species. The technique was to not select the particles only by their mass but instead by two dimensional histograms of the momentum versus inverse velocity (β) was considered. From the energy-momentum relation the velocity can be calculated as,
Therefore the square of the particle's mass is found by,
Figure. A study into the separation power of time of flight measurements between πand protons was conducted to quantitatively ascertain the performance of the NKS2 spectrometer with the inclusion of the new inner hodoscope (IH). The separation power of the particle species is evident when a projection of the inverse velocity distribution is produced for a specified momentum region as presented in figure. 3, of the gaussian fits of the pion and proton distributions. The calculation of the separation power n σ i is,
As can be understood from the equations the particles species separation power was defined as being proportional to the mean of the sigmas, equation 5, the square root of the sum of the squares of the sigmas, equation 6, and the sum of the sigmas, equation7. Therefore, we define the potential upper bound and lower bound separation between protons and pions as equations 5 and 7.
From equation 4 the region selection of the identification of charged pions is specified as,
and for the protons,
The mass squared distributions of the detected particles versus the momentum that has been multiplied by the charge is shown in figure 5 . § § §4. Invariant Mass
For the identification of the lambda particle it was necessary to reconstruct its invariant mass from two particle combinations of a negatively charged pion and a proton. The invariant mass is calculated by the following equation, 021.04 1.06 1.08 1.1 1.121.141.16 1.18 1 021.04 1.06 1.08 1.1 1.121.141.16 1.18 021.04 1.06 1.08 1.1 1.121.141.16 1.18 The experiment in the photoproduction of strangeness on a deuteron target was accomplished using a tagged photon beam at the ELPH research facility. The time of flight particle identification (PID) capability of the upgraded NKS2+ spectrometer was evaluated. The separation power between protons and pions was examined and reported. The invariant mass spectrum of pπ − was obtained and the resolution of the spectrums have been detailed. We are placing immense effort in the proper calibration of the data and in furthering the status of data analysis, which is still underway.
